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[Claim 1]Metal surface tre; 
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.(I) (a). 



A resin 

At least one sort of vanadium compounds Cb). 

At least one sort, of mate) chosen from a group which consists of a 



[Formula 1] 



ft 




Each R 1 dosses ~OH 2 - -CH 2 -MH-CH 2 -, or -GH=N~GH r 



among {type, and Y is a hydrogen atora or genera! 



CM}. 



It means (R* and R 3 express the 0& *a* of a hydrogen atom or the carbon n 



S a formula). - Z was made by losing the hydrogen 



Id- 




may have 1-4 bases-ayC (X in a formula is s 
the belowr-mentloned W). Whether the aromatic ring group fa the 5 
with n is a different divalent basis, meiamine, It is the divalent basis mads by losing 
oil® hydrogen atom at a time from two amino groups, guanamine or urea, W Is a 
hydrogen atom or the basis P each mutually-independent - this — P »GH,X. ~ The 
inside of a GH^HCH.X or -GH=NCH 8 X[type and X are OH, OR* (R* expresses tha 
alky! group of the carbon numbers 1-5. or the hydroxyalkyl group of the ©arbon 
numbers 1-5), a halogen atom, general formula (10), or (IV). 
[Formula 3j 



the inside of a formula, R 5 , R 5 . R T . R*. and R 8 — n 
atom. The alkyi group of the carbon numbers 1-10 or the hydroxvafkyi group of the 
oarbon numbers 1-10 is expressed, A" — a hydroxide ion or acid ion — expressing — 
expressing] showing the basis expressed, the substitution rate of the basis P is 
severai/Csum total of number [ of the benzene rings ], and number of bases 2) 
=0-2-4,0 of the basis P, n expresses the integer of 0, or 1-29, end m expresses the 
Integer of 0, or 1-10. } 

[Claim ailhe metal surface treatment according to daim 1 which is a • 
i of trivalent [ vanadium compounds / at iaast some / (a) J In t 

[Claim SjThe matai surface treatment according to claim 1 or 2 which 
organic high polymer (d) of the weight average molecular weight 1,000-1.000,000 by 
solution or a dispersion state. 

[Claim 4]Metai surface treatment given in any 1 paragraph of claims 1-3 containing a 
water-soluble organic compound (a) which has at least one sort of functional groups 
chosen from a group which consists of a hydroxy! group, a carbony! group, a earboxyl 
group, a phosphate group, a phosphoric acid group, the 1~3rd class amino group, and 
an amids group. 

[Claim o]Meta) surface treatment given in any 1 paragraph of claims 1-3 containing at 
least one sort of fluorine compounds (f) chosen from fluoride and ** fluoride. 
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[Gtekn SjA surface treatment method of a metallic material carrying out stovmg so 
that temperature of said material may be 50-250 after processing the metafile 
material surface by metal surface treatment of a statement in any 1 paragraph of 
claims 1-5. 

[Claim ?IA surface treatment metallic material which has the coat formed using the 
surface treatmsnt method according to clasm 8. 

* NOTICES * 

m and IMP1T are not responsible for any 
danages eaossd by the use of this translation. 

I.Thisr document has been translated by computer. So the translation may not reflect 
the original precisely. 

ZMm shows the word which can not be translated. 
Sin the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the invention] 

mm 

[Field of the InventlonlThb Invention relates to the metal surface treatment and the 
metal finishing method of using In order to make the coat which can give the sheet ocll 
mads from metal, the corrosion resistance excellent in the surface of mold goods, 
alkali resistance, and ants-fingerprint property, and does not contain chromium form, 
and the metallic material by which the surface treatment was carried out. An 
automatic car body with this Invention made from a sine system galvanized stsel 
sheet, s steel plate, and an aluminum system metallic material with which In mors 
detail It is related with the finishing agent and surface treatment method which are 
used in order to make the coat to which corrosion resistance, alkali resistance, and 
anti --fingerprint property excellent in fabricating-operation articles, such as parts for 
autoparts, building materials, and household appliances, the cast the sheet coil, etc. 
are made to give, and which does not contain chromium form, and the metallic material 
by which the surface treatment was carried out 
LG0Q2] 
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[Description of the Prior ArtjMstailb materials, such as a zinc system g 



inked s 




sheet and a steel plate, oxidize with the ion etc. which are contained In oxygen in the 
moisture, and moisture, and are corroded There is a method of 
eating solution containing chrof 
as a method oi preventing these 
, or making it apply and dry, and making a 
: form in a surface of metal, however, the chromate mm of these 
terns if fndependent, although short-term rust prevention is 
demonstrated, under comparatively mild environment, it continues at a long period of 
time ~~ or the corrosion resistance in severer environment is insufficient Sinoe it is 
weak and the formed coat is lacking in lubricity hard when the fabricating operation of 
the sheet coil which performed chromate independent processing is cut down and 
carried out, a coat fails cut, It not only spoils &pp&ar<t>nc.®, but it < 



sufficient processing hut the fault of crsoking a raw materia! and being divided into it 
arises. Even if a worker's fingerprint adheres at the tims of work, and it carries cut 
decreasing washing., in order that the trace may remain, there is also fault which spoils 
appearance. Then, generally, in order to satisfy s 

corrosion resistance, antr-nngerprint property, a sex wfth a crack-proof, h 

i in the metallic 
lis 

IIS 6 

chromium harmful In the treating solution, it r 

! it contains haxavalent chromium also in the 



s a trial which ;s going to satisfy als the performances to c 
Chromate and resin membrane are examined by the resin ehromate made to form at 
ones, and them to JP,4~2S72,3. To the disposal method and JP.7-6070.B which apply 
the resin composition which blended a speeffie moisture powder system or water 
soluble resin, and the hexavaiejit chromium of the specific amount with the surface of 
the aluminum galvanized steal sheet The metal finishing composition containing the 
acrylic emulsion which polymerized on 8 value chromium ions of 8 value chromium 
Ions and trivalent chromium ions, and the specific emulsion-polymerisation conditions 
of the Inorganic compound is indicated However, as mentioned above, the hexavaient 
chromium contained In a coat is little, but it has the character whteh it begins to solve 
a In the environmental aspect and the safety aspect 
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[0004]As a method of using the nan chromate treatment liquid which does net have 
chromium. A polymer composition for metallls materia} surface treatment and a 
surface treatment method which contain the phenol resin system polymer and aeidio 
compound of specific structure h JP.7-27841QA Metal surface treatment and a 




5 resin, such as the other polyester, by a 
specific ratio, (1), and (2) sr® indicated. 

[OOOeOHowavw. in the metal finishing which does not use chromium, While there is m 
advantage to which a treating solution does not contain hexavatont chromium, st has 
the fault that corrosion resistance is insufficient, the corrosion resistance of the 
crack part and the processing section is remarkably 
chromate film especially, and anti-fingerprint property, « 
lubricity are also insufficient Therefore, under the prest 





t in the metallic material surface is not 

[0006] 

[ProblsmCs) to be Solved by the mventicnlThis 
solve the problem which said convent!© 
is to provide the metal surface treatment, # 
»«ttt used in 



which do not contain chromium. 
[00071 
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compound which has a specific structure, a vanadium compound, and specific mstatlic 
compounds as a result of examining wholeheartedly a means to solve said SUBJECT, 
it finds out that a coat which has outstanding corrosion resistance, alkali resistance, 
and anti-fingerprint property is obtained, and came to complete this invention. Namely, 
s resin compound (a) in which metal surface treatment of this invention has the 
structure axpross^d with following general formula (0, Metallic compounds (c) 
confining at least one sort of metal chosen from a group which consists of at feast 
one sort of vanadium compounds (b), a zirconium and titanium, molybdenum, tungsten, 
manganese, and cerium are contained. 
[0008] 
[Formula 4] 




ImmlK are * nMwn .«wHh X under definition of the bebw-mentsoned W among fty pa* 
each R ? expresses H5H,-, -CH 2 ~^H-QHj~ or ~CH=N~CH 2 - mutually-independent, 
and Y ss a hydrogen atom or general formula (II). 

mm 



l^ormula Si 




[cot t'jlt means (R* and R* express the aSM group of a Hydrogen atom or the carbon 
numbers 1-3 mutually-independent among a formula), . Z was made by losing the 
hydrogen atom combined with the carbon atom which constitutes the aromatic ring 
from aromatic compounds which can carry out addition condensation to 
formaldehyde. . It may have 1-4 bases~CH a X (X in a formula is synonymous with X 
under definition of the below-mentioned W), Wether the aromatic ring group In the 
structure bundled with n » a different divalent basis, mefam'me, It is the divalent basis 
made by losing one hydrogen atom at a time from two ammo groups,. guanamio© or 
urea, W is a hydrogen atom or ttw basis P each mutually-independent — this — P 
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-CH Z X. ™ The inside of a CH 2 MHGH a X or -CH=NCH 2 X[type and X are OR OR* (R* 
expresses the afkyi group of the carbon numbers 1~§, or the hydroxyaSkyi group of the 
carbon numbers 1™o). a halogen atom, general formula (HI), or CD/}. 
[0012] 
[Formula 3] 




[O013]the Inside of a formula, R* R*„ R\ R* end R s — mutually-independent — a 
hydrogen atom. The alkyl group of the carbon numbers 1~10 or the hydroxyalkyl group 
of the carbon numbers t-10 Is expressed. A~ — a hydroxide ion er acid ion — 
expressing expressing] showing the basis expressed, the substitution rate of the 
basis P is severai/{sum total of number [ of the benzene rings 3, and number Q f bases 
Z) =0-2-4.0 of the basis P, n expresses the integer of 0, or 1-29, and m expresses the 
integer of Q f or 1-10. 1 

[0014]As for the vanadium compound (b) in the metal surface treatment of this 
inyeotson, It is preferred that at beet the part is a vanadium compound of trivalsttt in 
•the oxidation number of vanadium or tetravalenoe from high-corrosion-resistance 
maintenance of the coat formed from the processing agent of this Invention, and at? 
aikaii-proof point It is preferred that the metal surface treatment of this invention 
contairss the organic high poiymer (d) of the weight average molecular weight 
1 f 000--T000,000 by the solution or a dispersion state as further ingredient from the 
paint which improves corrosion resistance, anti-finge rpnnt property, and 
prooessafaiRy further. 

[COISjjfWietai surface treatment of this invention as further ingredient A hydroxy! group, 
& carbanyl group. Containing a water-sofubie organic compound (e) which has at least 
one sort of functional groups chosen from a group which consists of a carfooxy? group, 
a phosphate group, a phosphonic acid group, the 1~3rd class amino group, and an 
amide group, It Is desirable in order to make a still more uniform coat easy to return 
this to tetravaience or trivaient in using a pentavalent vanadium compound, and/ or to 
raise the stability of a vanadium compound In a treating solution of this invention, and 
to form, ft is preferred from adhesion increase of an etching surface-of-metai 
reaction promotion coat of a surface of metal that metal surface treatment of this 
invention contains at least one sort of fluorine compounds (f) chosen from fluoride 
and m fluoride as further Ingredient. 



[OQlS]Thb invention relates to a surface ■ -treatment method of a metallic materia! 
carrying out staving so that temperature of said material may be 50-250 again, 
after processing the metallic material surface by said metal surface treatment. This 
invention relates to a surface treatment metallic material which has again the coat 
formed using said surface treatment msihod 
[0017] 

[Embodiment of the invention] As an alkyi group of the carbon numbers 1-3 which R £ 
and R 3 express* a methyl group, an ethyl group, a propyl group, and an isopropyi group 
are mentioned during the definition of Y of general formula (I) about the resin 
compound (a) made to contain in the metal surface treatment of this invention. . In 
general formula CD, Z was made by losing the hydrogen atom combined with the carbon 
atom which constitutes the aromatic ring from aromatic compounds which can carry 
out addition condensation to formaldehyde like previous statement . It may have 1~4 
bases-CHjX {X Irs a formula Is synonymous with X under definition of the 
bdow-mentioned W). Although the aromatic ring group in the structure bundled with n 
is a different divalent basis or It is the divalent basis made by losing one hydrogen 
atom at a time from two amino groups of rnekmine, tuanamine, or urea. As aromatic 
compounds which can carry out addition condensation to the above-mentioned^ 
formaldehyde, Although there is no -limitation in particular, they are pbenolsulfonfc apid 
and aikybrie glycol phenol ether (as an alkyiene group), for example. Aromatic 
compounds, such as carbon number ON the beta-naphthoi, naphthalene sulfonic 
acid* toluene, xylene, aniline, an acetanilide, a thiophenol. a thiophens, furfural and 
furiuryi alcohol, are mentioned, 

lO0i8]fa the definition of X under definition of W of general formula 0), as an alkyi 
group of the carbon numbers 1-5 which R* expresses, A methyl group, an ethyS group, 
a propyl group, an isopropyl group, a butyl group, an isobutyi group, a pentyi group., an 
isopentyi group, etc. as s hydroxyaikyi group of the carbon numbers 1™§, A 
bydroxymetbyl group f £~hydroxyethyl group, 1-hydroxyetbyl group, 3~hydroxyprapyf 
group, 4-hydroxybutyl group, 5-hydroxypentyi group, etc. are mentioned. In the 
definition of X under definition of W of general formula (IX a chlorine atom, a bromine 
atom, iodine atoms, and a fluorine atom are mentioned as a halogen atom. 
[OOlSjIn the definition of X under definition of W of general formula (I), as an alkyl 
group of the carbon numbers 1-10 which R 5 , R s , R 7 , R* and R 9 ** expresses, A methyl 
group, m ethyl group, a propyl group, an isopropyl group, a butyl group, an isobutyi 
group, A pentyl group, a hexyl group, a heptyi group, an octyi group, a nsnyf group, a 
deoyf group, ate. as a hydroxyaikyi group of the carbon numbers 1-10, A 
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MrexymefM group. 2™r^droxyethy? group, l-hydroxyathyl mm 3~hydroxypropyi 
group, 4-hydroxybutyl group, N^droxypentyi mm. S~hydfoxy bexyl group, 
7-hydroxy heptyi group, S-hydroxyoctyi group, 9-hydrcxynonyl group, 10-hydroxy 
decyl group, etc. are mentioned. In the definition of X -under definition of W of general 
formula C& organic acid ions, such as moronic aesd son, such as halogen ion, sulfate 
ton (a chloride ion, a bromine ion, a fluorine ictn. etc), nitrate son, and phosphoric acid 
ion, acetate ion, anal formic acid ion, are mentioned as acid ion which A " expresses. 
[00203A structure united at random also with block structure or a structure united by 
turns may be sufficient as the resin compound expressed with general formula (I) 
about the repeating unit bundled with n and m. 

[Q021]!fthe carbon number of the alkyi group of R 2 in Y and R 3 exceeds 3 In genera! 
formula 0), hydrophobicity will become high too much. When the abundance in the 
resin compound {«) of the basis P In W separates from the range of sevsral/feum total 
of number [ of the benzene rings I and numbar of bases Z} ==0.2 of the basis P - 4.0, it 
becomes Impossible to acquire sufficient corrosion resistance and alkali resistance. If 
the carbon number of the alkyi group of R* under definition of the basis X or a 
hydrcxy&lkyl group exceeds 5, the stability of a processing agent will fall Similarly. <f 
the carbon number of the alkyl group of Ff- W or a hydroxyalM group exceeds 10 by 
general formula (SI) and (IV), the stability of a processing agent will M. If n exceeds 2§* 
viscosity will become high too much and the stability of the resin compound (a) in the 
inside of a processing agent will fall 

[Q022]The resin compound (a) expressed with general formula (1) is a known 
compound in itself or is a compound which a person skilled in the art can manufacture 
easily. . Namely, give the basis Z further to phenol the bispheno! system compound, or 
this which doss not have whether it has the substituent P. Addition condensation of 
what added ammonia to what added the compound which can carry out addition 
condensation to formaldehyde, formaldehyde, or this further can be carried out and it 
can obtain by £ which change into the thing aiming at W basis if needed 1 carrying cut. 
£0Q23]w the solubility in the inside of this metal surface treatment of a resin 
compound (a) or dispsrsibility Is improved, an for example, phosphoric acid, 

chloride, nitric acid, formic acid, acetic acid, etc. can add an alkali component 

for example, sodium hydroxide, a potassium hydrate, ammonia, t - tertiary amine, etc.. 
[0G24]The vanadium compound (b) made to contain in the metal surface treatment of 
this invention, The oxidation number of vanadium Porttavalence and tetrsvalent or 
trivalent vanadium compound, for example, vanadium pentoxlde V 2 . 0„ M eta-vanadium 
acid HVO* ammonium metavanadate, sodium metavanadate, Vanadium compounds of 
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oxidation number 

trioxide V g O s , vanadium dioxide VO, 
acetate VO(OC(-CH 2 ) CH 2 COOH 5 ) zt 
GHjCOCH,) 5. it is at bast we 



trichloride oxide VOCl„ Vanadium 
V$S© 4 , vanadium oxyacetyl 
V(OG^OH s ) 
of oxidation 
trichloride VGf 3i phosphorus 
3 AN ADO moiybdfe acid H^[PV ?g „ 3 Mo x Oj f nH*G <S< x<12, n< 30), etc. 
[0O25]It is preferred that this processing agent contains the vanadium compound of 

Cb) from 

f the coat formed, and an atksti-proof point 
Namely, the rate of the vanadium compound of oxidation number irivaient or 
tetravaienee of occupying to a vanadium compound &>. (V^+V 4 *) as /V (¥ 3 \ V s *. and V 
s the oxidation number bivalent vanadium mass In a vanadium compound £b), 
3 of oxidation number tetravafence. and total vanadium mass among 
a formula, respectively), desirable - 0.1-1.0 - further - desirable - 0JM.Q - it is 
0.4-1.0 most preferably. 
[0026jAs a method of making a trivaient or * 




any may be sufficient ^ organic system is preferred and « 

[0027]The water-soluble organic compound (e) made to c 
treatment of ti 
has at least one sort of 
hydroxy! group, a carbonyi group, a carfooxyi group, a phosphate group <-OPO a H,). a 
phosphcnw acid group C"PO s H a ), the 1~3rd class amino group,, and an amide group. As 
this water-soiuble organic eompound (eX methanol ethanol, Alcohols, such as 
isoprepano! and ethylene glycol; Formaldehyde, Aldehyde compounds, such as 
: and fur&sral; An acetylacetone, Carbonyi compounds, such as ethyl 
dipivafoyf methane, and 3-methyipentanedfenej Formic acid Acetic acid, 
i. tartaric aoid, ascorbic acid, gluconic acid, citrate, Organic acid, such as 
malic acid; Triethylamine. triethanoiamine, ethylenediamlne. Amine compounds, such 
as pyridine, Imidazole, pyrrole, morpholine, and a pipeline: A f 

glycine, Amino acid, such as an s 
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Monosaccharides, such as galactose; Natural polysaccharide; friend NOTORI, such as 
maltose, sucrose, starch, and cellulose (methylene phosphonb acid), Organic 
phosphorus add, such as t~hydr»XYethyfidene-1 .1 '-dSpbosphonle acid, 
ethySenediarnlne tetra (methylene phosphonio acid), and phytic acid; Gallic add, tannic 
add, humic acid, ligninsuffionio add NaluralJr-oeurrin* polymers, such as polyphenol; 
anrnnocarboxync acid, such as synthetic macromdeode;EDTA t such a® polyvinyl 
alcohol a polyethylene glycol, pdyacrylic add polyacryiamide, polyethyieneimine, and 
water-soluble nylon, etc- are mentioned, 

C0028jThes© water-soluble organic compounds (e) can raise the stability of the 
vanadium compound in a treating solution remarkably and they not only can have the 
operation which returns a vanadium compound, but can maintain the 
corrosion-resistant grant effect which was excellent in the processing agent of this 
invention for a long time. Sines there is an effect also in uniform seat formation, s 
corrosion-resistant level can also improve, If the water-soluble organic compound (a) 
has said functional group, it will demonstrate an effect but what has at least one sort 
of two or more functional group numbers per molecule ohesen from said functional 
group is more preferred. Although ft car. mix with a processing agent simply and can 
also use about the aspiicatson method to this processing agent of a :wai®r~splub!e 
organic compound (*). It is more preferred to apphf the mixture which was beforehand 
mked with the vanadium compound, heated (it is 5 to 120 minutes at 40-100 **}, and 
fully advanced the reduction reaction and the stabilization reaction, 
[Q023]The zirconium, titanium which are made to contain in the metal surface 
treatment of this invention, The metallic compounds Co) containing at least one sort of 
metal chosen irom the group which consists of molybdenum, tungsten, manganese, 
and selenium are salts with the oxide of said metal hydroxide, a complex compound, 
inorganic add, or organic add, etc, and it is preferred that said resin compound (a) 
and compatibility are good As these metallic compounds (c), for example Zirconium 
nitrate ZrO(NO s ) a , Zirconium sulfate and carbonic acid zireonyi ammonium (NH 4 ) 
2 [ZKC0 3 ) a COH) 2< TTUnyt sulfate TiOSO* diisopropoxy titanium screw acetylacetone 
<C s H T O s 5 3 Ti[OCH(CH 3 ) 2 ] „ The reactant of lactic add and a titanium aikoxlde. 
titanium lactate (OH) 2 Ti(C 3 H a O s ) „ Molybdic add B 2 MoQ 4 , ammonium molybdate. 
sodium molybdate, a mofybdophosphoric acid compound (for example, 
molybdophosphoric add ammonium (Nl-Q 3 [PO 4 Mo< s 0 5 J and 3H t O.) 
Soolum-moiybdophosphate Na s CP0 4 and1 ZMoO^ ~nH a 0 etc., Meta~tungst»o add H s 
[H 2 W. 2 0j. ammonium metaiungstate (NH«> e [H 2 W«O 40 ]. meta-sodium tungstate, and 
Para tungstic acid H. 0 D^V^, Ammonium paratungstate. Para sodium tungstate. 
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Fault man can acid HMnO* 
Phosphoric acid 2 hydrogen manganese MnCH,PO<) 2 , manganese M Mn(NO,) fc 
ManganeseCS) sulfate, OH) or 0V>, manganese fluoride (U), or (III), Manganese 
carbonate and manganese acetate (II) or £©}. cerium acetate Oe(OH 3 00 2 ) s . cerium 
nitrate 011) or CSV), cerium chloride, st& are mentioned, Aboui a molybdenum (V!) 
compound a tungsten (VI) ©ompound, and a manganese (VI) compound, It is usable 
also in what was returned using reducing agents, such as alcohols and organic acid. 
[GOSOjAs for the organic high polymer (d) mads to contain by the solution or a 
dispersion state in the metal surface treatment of this invention If needed, it is 
preferred that It is a thing of the weight average molecular weight 1 .QOO-1 000, and 000. 
More desirable molecular weights are 2,000-500.000. If less than 1,000 are [ said 
molecular weight 3 insufficient as for film-forming and it exceeds 1000 and 000, ft will 
become the cause of reducing the stability of a processing agent. St is what makes a 
distributed form like an emulsion and dispersion under existence of the' thing whioh 
can mix this organic high polymer (d) in a processing agent and may be dissolved in 
water, Itself, or an emuSsifser, If it exists stably in a processing agent and uniformly and 
fc in which water dilution is possible can be taken, it c 




(2-hydroxyethyl (meta™) aerylate,). suoh as octyl aerylate Independent or 
copolymer of acrylic monomers, such as acrylic acid (meta), such as 3-hydroxypropy! 
(rneta) acryiat®, This acrylic monomer (30 % of the weight or more) and s^fyren®, 
acrylonrtrile, acrylic resin [ f such as a copolymer with addition condensation nature 
unsaturated monomers, such as vinyl acetate, ]; — an olefin (carbon numbers 1-8) 
(sthyfsns.) Polyoiefln system resin, such as a copolymer of independent or 
copolymers. -such as propylene, a feutene, a hexene, and octane, this olefin (SO % of the 
weight or more), acrylic acid (meta), etc., ete- 

[QQ3SQ«!kyfene (carbon numbers 1-6) glycol (ethylene gjycoi and propylene glycol.) A 
hexamethyler 
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(polyethylene glycols, such as a Methylene glycol and Methylene glycol,.) polyester 
polyoi (above alkytene glycol or pclyether polyoL), such as pofyethyiene/prepylene 
glycol Bisphenoi A, hydrogenation bispheno! A, trimethyloipropane, Poiyois, such as 
glycerin, succinic acid, giutaric acid, adipic acid, sebacic acid, The polyester polys! 
which has a hydroxyl group at the and obtained by a polycondensation with polybssb 




[0033]The bisphenol type epoxy resin produced by making bisphencls especially 
bisphenol A. and epichlorohydrin reset is made into the start, The novoiak type epoxy 
resin which glycidyHetherHzed the phenolic Hydroxy' group of phenol novolak resin ( 
Epoxy resins, such as a peroxy-acid epoxy type epoxy resin which epoxidated giyeidyi 
aster of aromatic carboxySic acid, and the double bond of the ethylensc unsaturated 
compound with the percxy acid; Ethylene glycol, Polyester resin; etc. which are the 
s of polyoi ingredients, such as neopentyl glycol and poiybasio acid, such 



[G034]The soap-fres who does not use the surface-active agent as a solubilizlng 
agent and sn e mu is ifl cation dispersion agent in these organic high polymers (d), Or 
mere, what was stopped as much as possible is [ the amount used ] pr&terred, and it 
;in. Anionic hydroph 



: sold group, and a carboxyl group, Catbnic hydrophilic groups, 
such as the 1st - the 3rd class amino group, and the 4th ammonium. Carry out 
r which has at feast one sort of hydrophilic groups 
n from nonbnlc hydrophilic groups, such as a hydroxy! group, a polyoxyetbyiens 
. Or it Is more prefBtr&d to make the 
■fees active agent wnsch 
! bond add at the time of a polymerisation, and to carry cut 
self-emufsifica&n. In urethane resin using the monomer which has said hydrophilic 
group about pdyolefin system resin as a copolymer component, In the epoxy resin 
using what has a hydrophilic group which does not react to one of the polyoi 
Ingredients among said hydrophHjc groups at the isms of a polymerisation, Resin of 
water solubility and sslf - emuteifiabiH^ can be obtained using the polybasb acid which 
has said hydrophilic group for some poiybasio acid which denaturalizes a part or all of 
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giycidyi ether., and introduces said hydrophiiSc group and which is used in polyester 
resin. 

C0O3'53At least one sort of fluorine compounds <f) chosen from the group which 
consists of the hydrofluoric acid, metal fluoride, and ** -fluoride which: are applied to 
this Invention finishing agent Hydrofluoric acid, fluoroborfe acid, hydrofluosHio acid, 
zirconium hydrofluoric acid, titanium hydrofluoric acid, stannous fluoride, the flrst iron 
of fluoridation, ferric fluoride, etc. can he Used with the compound which gives the 
fluorine ion separated in solution by the etching agent of raw material metal, and 
fluoride ton. 

[G03B]7he quantity of sash constituent In the processing agent of this invention is 
described below about the case where a resin compound (a), (solid content), vanadium 
in a vanadium compound (b), the metal in metallic compounds Co), and the sum total of 
an organic high polymer Cd), (solid content), and a water-soluble organic compound (a) 
are mad© into 100 mass %,As solid content, 3 - S§ mass % of a resin compound (a) is 
preferred, and its 5 - 85 mass % is more preferred, 0.05 - 30 mass % of a vanadium 
compound (b) is preferred as vanadium, and its 0,1 - 20 mass % is more preferred, &0S 
— 30 mass % of metallic compounds Co) is preferred as metal, and its 0.1 - 20 mass- % is 
more preferred. As solid content, 5-95 mass % of an organic high polymer M is 
preferred, and Its 10-90 mass % is more preferred. About a resin compound (a), a 
vanadium compound (bX metallic compounds £cX and an organic high polymer (dX in 
order to maintain high corrosion resistance, to choose the above-mentioned desirable 
range, respectively is dasiredJ3ecause of the stability maintenance in the inside of the 
treating solution of a vanadium compound (bX a water-soluble organic compound (e) 
has preferred 5 - 400 mass % to vanadium of a vanadium compound (b), and Its 10 - 
300 mass % is mare preferred. G.05-30 g/L of a fluorine compound (f) is pr®ferr&4 in a 
processing agent, and Its 0.1-20 g/L Is more praf&rr^d. As for a reaction with a raw 
material, lass than 0.05 g/L Is insufficient when it exceeds 30 g/L, etching is 
superfluous and there is a tendency which checks adhesion. [G03?]water-dispersion 
silica in order to adjust coat physical properties, such as corrosion-resistant 
Improvement In a coat, and tensile strength, in the processing agent .of this invention 

— sol and/or, alumina sol and zirconla — the quantity which It ss effective to add 
metal sols, such as sot and it adds in this case, About the same standard as the above, 
I.e., when a resin compound (a), (solid content), vanadium In a vanadium compound (b), 
the metal in metallic compounds (c), and the sum total of an organic high polymer (d), 
(solid . content), and a water-soluble organic compound (e) are made Into 100 mass %M 

- 40 mass % Is preferred as solid content, and 10 -30 mass % Is more preferred. In the 
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processing agent of this invention, in order to raise the lubricity of a coat, and 
prscessafeilify A pojyolefin- system wax. It Is effective to make at least one sort 
chosen from drainage system waxes, such as an ester system wax and a hydrocarbon 
system wax, contain, about the same standard as the above, tha quantity added in this 
case has preferred 0.6 - SO mass % as solid content, and fat 1 - 20 mass % is more 
prefemsAThe organic cross linking agent and tha inorganic cross linking agent which 
can construct a bridge in an organic polymer compound (d) into the finishing agent of 



unds specified by this invention, cobalt, 



zinc, is r 

[003S]Aithough tha solvent used by the finishing agent of this invention makes water a 
subject, it does not bar concomitant use of the water soluble organic solvent of 
alcohol, ketone, and a eeilosoiv® system rf needed [, such as a drying improvement of 
a coat, ], In addition, St can add in the range which does not spoil the meaning or ooat 
performance of this inventions, such as a surface-active agent, a defeaming agent, a 
leveling agent m antlmlcroblc antibacterial, and colorant 

[GG39]Next the surface treatment method of this Invention is described. After 
applying processing agent liquid on the surface of a metal material about a disposal 
method, & will not matter, rf stovsng can ba carried out at 50-250 **. and does not 
specify about a coating method and a drying method. Usually, tha method of 
extracting with a roll after a flow coating beam by the roil coat method for making a 
material surface carry out roll transfer, and plastering it with a processing agent or a 



a raw material into a treating solution, and the method of carrying out the spray of the 
processing agent to a raw materia! are used. Although the temperature in particular of 
a treating solution is not limited, since the water of the solvent of this processing 
agent is a subject, Q-SO ** of treatment temperature is preferred, and Its 5-40 Is 



[0040]Although specification is not carried out about down stream processing either, 
in order to usually remove the oil and dirt adhering to a raw material before performing 
this processing an aikaiine-degreaslng agent or an acid degreasar washes, or hot 
water rinsing, solvent cleaning, etc. are performed. Then, surface control by acid, alkali, 
etc. Is performed If needed. In washing of a material surface. It is preferred to rinse 
y net remain If possible to a mater 
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» sufficient, in order tc heighten the covering effect by the promotion of h 
r (d), or softening, ft is necessary to carry c 
i in that case, 50-250 ** is preferred, and it is more preferred. [ of 
8Q-220 ** 1 

[0042]Ths coating weight of the coat formed has preferred 30 - 5,000 mg/m* with 
total coat mass, and its 50 - 3,000 mg/ro 2 is mors preferred. If corrosion resistance 
sufficient by less than 30 mg/m 8 and adhesion with finishing are not acquired but 
5,000 mg/m 2 is exceeded, a crack etc. will arise in a coat and the adhesion of the ©oat 




i (a) acts as KACHlONOiDO (~ CH 2 + ) and crossisnking reaction is 
carried out to the part (aromatic ring) where the electron density in a rasin skeleton is 
high in electrophiiic substitution, These KACHlONOiDO group reacts also to the part 
where the electron density of a surface of metal is high, and resin deposits and 
a. The spooled vanadium compound (b) and 
s (o) ail have a vacant orbital with the transition mo 
are considered tc be one sort of KACHlONOiDO, and have the character which 
adheres to a surface of metai similarly. 

[00443Thus, having the corrosion resistance excellent in the formed coat can consider 
the following thing besides being based on the surface-of-metai barrier property of 
. That is, the resin compound (a) specified by this invention is a 
has resonance stabilization structure, and a vanadium compound (b) 
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and the specified metallic compounds (c) are transition metal compounds,, as 
mentioned above. The coat formed with a resin compound (a), a vanadium compound 
CW. and specific metallic compounds (o), Since It is a sufficiently near distance to such 
an extent that it laps with the coat orbit of raw material metal by reacting to a surface 
of metal and adhering, It has the operation which delocaiizes the electron produced by 
corrosion using phi orbit and surface potential is kept uniform by this and to give the 
outstanding corrosion resistance (not only a flat-surface part but an amputation 
stump side, a crack pert) is considered. Although chromium of existing soluble 8 
values begins tc melt and the self-remedial action which re-deposits in a 
surface-of~metal exposed part is generally said, the corrosion prevention mechanism 
of the conventional chromate film, This invention persons think that the corrosion 
prevention mechanism of a chromate film is the same corrosion prevention 
mechanism as the high KACHIONOIDO nature (high adherence reactivity to a surface 
of metal) of chromium, and the processing agent of this invention resulting from the 
outstanding derealization operation (corrosion electron). 
This invention is accomplished based on these ideas. 



[0045]An organic high polymer (d) is formed on said coat formed in the metal interface 
(that Is. it has two-layer structure), there is a corrosion-resistant improved effect by 
improving barrier property, and also there is an effect which improves anti-fingerprint 
property, processabfiity, etc. By etching a metaS material a fluorine compound Cf) 
promotes a reaction with the surface of metal of a resin compound (a), i 
J (b). and specific metallic compounds (c), and is effective in r 




[GG4SJ 

{£xample]Next, although an example and a comparative example explain this invention, 
this example is only a mere example and does net limit this Invention. The valuation 
method about the processing board sample produced in the example and the 
comparative example is as follows. 

t Raw materia! A : sbctro^ivanizlng steer plate (board thickness: OJ mm) 
B: Hot-dip zinc-coated steal sheet (board thickness: 0.8 mm) 
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0.5 mm) 

.pound (a) which was used for the treating soiutSort CO 
n example which expressed with gsneral formula (I) Is 

as being shown* Table 1. 
[0047] 
[Table 13 
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[OWSlIn^Tabie-.l. **** expresses a following meaning about each 
(OH a KQH 2 CH 2 OH5 <D<S ^ W © 
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[formula 7] 



[OGSOjAromstic compounds used as the basis of Z basis: ** aniline furfury! alcohol 
[085t]The used vanadium compound (b) is described below. 

hi: Describe below the metallic compounds (e) which carried oat vanadium pentaxfde 
b2:aremonium mstavanadat© bSrvanadium trioxsde b4:vanadium ©xy acetyiacetonate 
use. 

et:zsroon?wm carbonate ammonium e2: — zircon — fluoric acid c3:Para ammonium 
molyfedate e4;ammonlum rnetatupgstate c5:titanium taurais e8: — manganese 
carbonate [0Ob'2]The used organic high polymer (d) is described below, 
dl: Acrylic emulsion (Showa High Polymer C©„ Ltd. make and poiysol AP8530) 
Mi Achylic emulsion (the Shows High Polymer Co., Ltd. make, poiysol AM-23&S} 
djj: Cation modified ©poxy resin (the Asahi Denka Kogyo R.K make, ADEKA resin 

M: Drainage system polytirethaoa (the DaHchi Kogyo Seiyaku Co., Ltd. make, super 
Hex time 1505 

d5; Drainage system polyurethans (the Asahi 'Denka Kogyo K.K. make, ADEKABON 
titer HUX-670) 

[G053]The used reducing agent (e) is described below. 

el: L-ascorbfc-aoid ©2.;D--g]ucose e& Glyoxa! e4iriend MOTOR! (methylene 
phosphorus acid) 

The used fluorine compound (f) is described below, 

fl :HFf2;H^rF,f3:H,TiF ^ Mwvts » „** »*r to * ,#« s f4:H 2 SiF s processing agent 
are described below. 

g1;«mmonSa g2: — phosphoric acid [0054j(2) A^r stirring the solution or the water 
dispersion which mixed the preparation vanadium compounds (b) and organic 
compound (a) of the treating solution at 20-90 ** for 20 to 120 minutes, Fluorine 
compound (f) solution and metallic-compounds (c) solution were under -stirring after 
cooling to a room temperature, the resin compound (a) was and, finally the water 
diluent of the organic high polymer (d) was added. [095533. the alkalsns-degreaslng 
agent PAL by disposal method (1) degreasing Nihcn Parkerizing Co., Ltd. — clean — 
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s! by 364S (20-g/L inftiahmake-up-of-eieotrolytio-bath, 
m **. IQ-sacond spray, and spray pressure 0.5kg/WX spray rinsing was performed 

C2) Spreading and desiccation I ; bar coat spreading of the treating solution adjusted to 
concentration 16 mass % was carried out so that dry membrane thickness rnsght be 
set to 1 micro, and it dried at SO ** (PUT), 

II: Bar coat spreading of the treating solution adjusted to concentration 1 8 mass * was 
carried out so that dry membrane thickness might be set to 1 micro, and it dried at 

i5Q**cpfynrx 

[G05SJ4. The corrosion resistance test was done about unprocessed (flatus urfaes 
part) about the processing board sample produced in the valuation method (1) 
corrosion-resistance example and the comparative example, the thing (crosscut part) 
which carried out the cross cut till base attainment by MX cutter, and the thing 
(processing section) which earned out Erichsen ?~mm axtruding. The valuation 
method is as follows. 

(Flat-surface part) Based on neutral salt spray test method JIS-Z-237T, ft evaluated 
In quest of the white rust generating area 72' hours after a salt fog. 
Valuation basis: Based on ** not less than 30% - iess than SOS x white rust generating 
area Onot less than (crosscut part) W% neutral salt spray test method JIS-Z-2371, 
the white rust generation state 72 hours after a salt fog was evaluated less than 10* 
with the naked eye not less than 10%~Q less than 30%. 

valuation—basis: — white rust generation state O almost -*-* rust nothing and O ™"~ 
method JIS-Z-2371 
{ to which those with rust 
accepted slightly, the white rust generation state 12 hours after a salt fog was 
evaluated with the naked eye. 

valuation-basis: — white rust generation state O — almost — rust nothing and O — 
x rust generating those with rust and ** rust generating are slightly accepted to be Is 
0DD57](2) an alkali-proof processing board sample • — the 
! agent PAL by Miherj Parkerizsng Co., Ltd, — clean — after 
carrying out tine spray of the dsgreaser solution which carried out the initial make-up 
of electrolytic bath of 384S to 20 g/L, and was adjusted to 85 m for 2 minutes and 
rinsing it, it dried at 80 **. The conditions and appraisal method which were indicated 
above (1) about this beard estimated corrosion resistance. 
C3) The finger was forced en the anti-fingerprint property | 
and the trace state of the fingerprint was observed with the naked « 
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evaluated, valuation-basis: — 0 without 0 trace — x with trace which has a trace 
very slightly the s^coss ng agent ^ th snt stability example 

In which a trace remains dearly, and the comparative example ware presented was 
kept to the well-closed container for three weeks at 30 and the start® af 
subsequent liquid was observed. 

valuation-basis: — - -Q — x gelling in which ffce re dispersion possibility of and ** 
separated substances cannot be and carry cut re dispersion easily although there are 
completely change nothing, 0 thickening, or slight separated substances [Q058]The 
contents of ® treating solution and the disposal method of Examples 1—1 B and the 
comparative examples 1-5 were shown In Table 2, and the examination evaluation 
result was shown in Table 3. Examples 1-18 which consist of a coat formed using the 
finishing agent of this invention have treating solution stability and good 
anti-fingerprint property so that dearly from Table 3, Since harmful chromium is not 
included, safety Is high, and it turns out that It has the corrosion resistance which 
excelled chrornats treatment in both the flat-surface part the crosscut part and the 
processing section. On the other hand, the comparative example 1 which does hot 
contain the resin compound (a) which Is an essential ingredient of the processing 
agent of this invention, the comparative example 2 which did not contain a vanadium 
compound (b), and the comparative example 3 which did not contain metallic 
compounds (©} are inferior in corrosion resistance. The comparative example 4 which 
used the resin compound without the structure specified by this Invention instead of 
the resin compound (a) was also Inferior In corrosion resistance. Especially the 
comparative exampls 5 that carried out chromate (zinc ROM 3360H) processing was 
inferior in anti-fingerprint property and the corrosion resistance of the processing 
section after alkaline degressing, 
C0059] 
[Table 2] 



n/u -i mm 



mnm-omm w 



mm bs Hi so i 



mm 
**« 






MS 


{&> 








(si 


{f>*» 








si C53 




CI (8) 
















*' (25) 


&S{4) 


CS(4> 
















v2 [45 ■ 






mm 


e4£S) 


mm 










sIKiS} 


218 






e4(§> 








asms 


A 


&t(8S) 


mm 


mm 


— 








I 


same 


A 


«3<40) 




cm) 




— 


$3(2} 


— 


n 


*m*i 


A 


aS(3S.) 


Is2{4) 




32C58) 








i 


*«f*B 






M{2> 
1*4(3} 








mi) 




n 


mmm 


A 








43(28) 


mi) 


nm 




i 




A 




MtSJ 










1 3SS 




mmm t i 


S 




■ WKM) 


csfm 


«K5» 


*4?5> 






u 


mmrni t 


G 


•7(«0) 


SIS 


tin 


dS{2Q) 




14(1) 


g8(S> 


1 






*«« 






d8<M) 




f2(8) 














<*<*> 


d5<W 


«*(*) 


MS J 
















45(71.5} 




















4S*S6J 


elU) 










A 






I 




B 


*iS«l 2 cant ^«s*-aifc 


n 




A 




i 




B 








A 







SO' 



mm mm mm 



[GQSCJ 
[Table 31 
US 



\ Tfffl X. 


9*& 
















* 


jk 




St 




















® 




o 


r i? m — 


















o 


mm® $ 


















o 


mmm — 
















o 


^t!§#j s 




o 


o 


o 


O 


o 




@ ■ 


0 






o 


o 


o 


O 


o 




QfcA 


G 


\ 


















o 


, 




© 


o 


© 


O 


o 






o 




















o 

0 


$$MM 1 0 




o 


o 


o 


o 


o 




® 


• 1 l 














e 




o 


- ** mi * , 




o 


o 


q . 


o 


Q 


@ 


O-A 


o 


















o 
















0 






















o 


mmmi4 














.... ® . 






















o 




















o 


























X 


X 


X 


X 






o 




















o 


jt*«3 




X 


o 


X 


o 


X 






o 




— , 


- — 

X 






X 


X 






o 












A 


X 






X 



[0061] 



U/U 'd 2f0£ 



Md3~:*-OAiH03i lit 



mm OS 81 *OIOZ 



[Effect of the inveniiorGThe processing agent of this invention is a non chromate type 
which dOos not contain 3 harmful chromium compound, and the coal formed from this 
finishing agent has the conventional chromate film and the corrosion resistance more 
than equivalent also not only in a flat-surface pert but in a crack part and a 
processing section. 

And alkali resistance and anti-fingerprint property are also axediont, and the 
industrial utility value of the finishing agent, surface treatment method, and surface 
treatment metallic material of this invention is very high. 
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